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undergo disintegration, and red blood cells were known to lose
their hemoglobin. It was assumed, then, that intact cells must be
used as the antigen which is to be injected to stimulate the forma-
tion of the antibody. In general this theory is still accepted, although
the knowledge of complete and partial antigens does reveal that
proteins of cells may serve as antigens. In this respect, an antigen
which is injected to stimulate antibody formation must be differ-
entiated from the antigen which is used in a complement-fixation
test for the diagnosis of disease. In such diseases as brucellosis
and glanders the fixation test may be used for diagnosis. One
might presume that since whole organisms are present in the body
producing the disease, that whole organisms must be used as the
antigen in the test. This is not true, for complement is just as readily
fixed when extracts of the organism are used as when whole organ-
isms are used for the test antigen. It has been observed, furthermore,
that complement is fixed in the precipitation test. This is of great
importance in the complement-fixation test, for in the preparation
of an hemolytic antigen, the red blood cells may not be completely
washed free of blood serum. A subsequent test, then, may remove
complement by virtue of the precipitation of the serum by the
specific antibody.
Nonspecific antigens may be used in complement fixation. In
the Wassermann test for syphilis, lipid extracts of normal organs,
such as beef heart, are used. To such lipid substances cholesterol
is added which makes the antigen more suitable. This antigen,
obviously, has nothing in common with the spirochete which is the
cause of syphilis, yet the serum of a person affected with that
disease causes the fixation of complement to the antigen. This non-
specific reaction is thought to be due to a serological similarity be-
tween certain normal tissue lipids and the antigens of the spirochete.
In the fixation of complement by erythrocytes, with the subse-
quent liberation of hemoglobin, the entire cell must be used. The
stroma of the cell appears to function as an antigen in the pro-
duction of hemolysin as well as serving as the antigen in the fixation
of complement. It is obvious that, when the hemolysis of erythro-
cytes is used as the indicator of complement fixation, entire normal
cells must be used. The blood of each species is distinctive in com-
position and serves as a specific antigen.
Certain antigens are unsuitable for use in complement fixation
because of their anticomplementary action. It is apparent that hemo-
lytic toxin cannot be used because of the specific hemolytic action
of this substance.
Antigens prepared from tissues of animals affected by various
viruses are used as antigens in complement fixation. These will be
discussed in greater detail in the section devoted to virology.